Rayleigh-lognormal distribution, proven useful for modeling fading-shadowing wireless channels, has a complicated integral form. In this paper we have accurately approximated it by the K distribution. This distribution is simpler and thus more appropriate for analysis and design of wireless communication systems.
The Rayleigh-lognormal distribution in eqn. 1 appropriately describes local and global spatial variations of signal envelope, and/or short-term and long-term temporal fluctuations of signal envelope in fading-shadowing wireless channels [2] . K distribution, extensively used for modeling diverse scattering phenomena such as tropospheric propagation of radio waves, various types of radar clutter, optical scintillation from the atmosphere, etc., is a mixture of Rayleigh and gamma distribution [4] :
where
is the Rayleigh distribution with mode y, f y Y ( ) is the gamma distribution with parameters α and β : 
, φ ln ( ) X t can be written as: , while substitution of power expansion of ln ( ) Γ 1 2 + + β t into the logarithm of eqn. 6 gives: 
Discussion: According to eqn. 7, α has no effect on the accuracy of approximation. In fact, upon application of the relations in eqn. Fig. 1 . Moreover, we observe that roughly speaking, tails of both distributions are the same, independent of the value of β .
Conclusion: Based on our results, Rayleigh-lognormal and K distributions are similar, but the latter has a simpler form. In addition, existence of numerous analytic results about Bessel functions make it possible to obtain closed-form solutions in the calculation of bit error rates, diversity effects, etc. using K distribution. One can also take advantage of numerous available methods, specially in radar literature, for its simulation and parameter estimation.
Another important supporting fact for the K distribution is its theoretical explanation: it is a limit solution to a general scattering problem modeled as two-dimensional random walks [8] . 
